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IN THE UNITED STATES ELECTED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

" PRELIMINARY AMENDMENT " 

APPLICANT: Horst SANDER et al. 

SERIAL NO.: EXAMINER: 

FILING DATE: ART UNIT: 

INTERNATIONAL APPLICATION NO.: PCT/DE99/02390 

INTERNATIONAL FILING DATE: 2 August 1999 

INVENTION: ERROR DETECTION IN A COMMUNICATION 

DEVICE 

Hon. Assistant Commissioner for Patents 
Box PCT 
Washington D.C. 20231 

SIR: 

Amend the above-identified international application before entry into the 
national stage before the U.S. Patent & Trademark Office under 35 U.S.C. §371 
as follows: 

IN THE SPECIFICATION 

On page 1, after line 1, insert ~ 

TITLE--; 

in line 2, before "Error" insert —A Method and Switching Device For—; 
after the title, insert — 
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BACKGROUND OF THE INVENTION 
Field of the Invention—; 

in line 4, delete "determining [or:" and change "detecting]" to — detecting- 

5 in line 9, replace "means" with —device—; 

in line 14, delete "trigger [or:" and delete release"; 
after line 15, insert — 
Description of the Related Art—; and 
in line 26, delete "respectively,". 



10 On page 3, in line 12, replace "means" with —devices—; 

in line 13, delete "respectively,"; 
in line 14, replace "means" with —apparatus—; and 
in line 16, replace "means" with -devices-. 



15 On page 4, after line 7, insert — 

SUMMARY OF THE INVENTION-; 

in line 10, replace "means" with —apparatus—; 
in line 13, replace "means" with —device—; 
delete lines 17-19; and 
2 0 in line 21, after "method" insert —of the present invention— and replace 

"means" with —device—. 



On page 5, in line 14, delete respectively,"; 
in line 16, delete "[or: borders, limits]"; 
in line 18, replace "means" with —apparatus—; 
2 5 in line 20, delete "means of and insert —utilizing-, before "inventive" 
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insert -present- and delete "and having any cause can" and insert -leading-; 
in line 21, delete "be determined that lead"; and 
in line 28, delete "As a reaction to the determination of a switching- 
internal error" and insert —Once a switching-internal error is determined—. 

5 On page 6, in line 5, replace "said" with -this-; 

in line 6, replace "means" (both occurrences) with —device—; and 
in line 8, replace "means" with —device™. 



On page 7, in line 14, replace "means" with —device—; 
in line 15, replace "means" with —device—; 
10 in line 17, delete "behind [or: after]" and insert -before— and replace 

"means" with -apparatus-; 

in line 18, replace "means" with -device-; 
in lines 23 and 24, delete "switching-internal partial paths can be 
monitored by all active communication connections [or:"; 
15 in line 26, change "monitored]" to -monitored-; and 

in line 27, delete "respectively,". 

On page 8, in line 4, delete "respectively," and replace "means" with — 
device—; 

in lines 5-7, delete "[translator's note: the German is grammatically 
2 0 unclear as to whether the switching means or the peripheral assembly is located at 
the end of the path]" and insert -.— ; 

in line 10, delete "a preferred development" insert -another embodiment- 

5 

in line 12, delete "respectively"; 
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in line 14, delete "respectively"; 

in line 17, delete "respectively,"; and 

in line 25, replace "means" with —device—. 

On page 9, in lines 1-3, delete "Apparatus features that can be learned 
5 from the above specification of the inventive method and its developments are 
inventively essential for the inventive switching means or, respectively, its 
developments."; 

in line 4, replace "means" with —apparatus-; 
in line 6, delete "[or: is subsequent]"; 
10 in lines 12-15, delete "The invention is now specified in more detail on the 

basis of exemplary embodiments. However, it is not limited to these exemplary 
embodiments. In the specification of the exemplary embodiments, reference is 
made to the attached drawing. The single figure of the drawing, designated 
Figure 1, shows:"; 
15 after line 15, insert - 

BRIEF DESCRIPTION OF THE DRAWING—; 
in line 17, before "a monitoring" insert —The Figure shows—, replace 
"means" with —device and its peripheral assemblies— and replace "is" with —are—; 
delete lines 18-21, and insert —signalized subscriber connection at a 
2 0 network node— ; 

in line 22, replace "means" with -apparatus—; 

in line 24, delete "respectively,"; and 

in line 25, replace "means" with —device—. 
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On page 10, in line 3, delete "respectively"; 
in line 10, delete "respectively,"; and 
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in line 18, delete "respectively,". 

On page 1 1, in lines 7 and 8, delete "[or: communication signals fro the 
output-side external transmission path 9 are absent]"; 
in line 14, delete "respectively"; 
5 in line 21, delete "respectively,"; and 

in line 28, delete "respectively,". 

On page 12, in line 8, delete "above specification part" and insert —as 
previously discussed—; and 

in line 9, delete "[sic]" and delete "respectively,". 

10 On page 13, in line 9, delete "respectively,". 

On page 14, in line 1, replace "means" with —apparatus— and change 
"Figure 1" with —the figure—; 

in lines 5 and 6, delete "As already mentioned, the invention is not limited 
to the previously specified exemplary embodiments. Thus, it" and insert -It-; 
15 and 

after line 19, add the following new paragraph — 
Although other modifications and changes may be suggested by those 
skilled in the art, it is the intention of the inventors to embody within the patent 
warranted hereon all changes and modifications as reasonably and properly come 
2 0 within the scope of their contribution to the art.—. 
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IN THE DRAWINGS 

Please amend the drawing per the enclosed Request for Approval of 
Drawing Changes. 

5 IN THE CLAIMS 

On Amended Page 15, line 1, change "New patent claims" to -We 
Claim:—. 

Please cancel all claims without prejudice and add new claims 12- 22 as 
follows: 

10 12. A method for determining errors of a communication system, 

comprising the steps of: 

feeding monitoring signals at a beginning of at least one monitoring path 
of a communication system; 

coupling out said monitoring signals at an end of said at least one 
1 5 monitoring path, said at least one monitoring path being located inside a switching 
device of said communication system, said at least one monitoring path one of 
being extended up to boundaries of said switching device and being connected 
with external paths to a communication line; and 

determining a presence of an error inside said switching device given an 
2 0 absence of all signals at the end of said at least one monitoring path. 

13. A method according to claim 12, further comprising the step of: 
feeding switching-internal monitoring signals at a first line interface 

located between said switching device and one of said external paths, said one of 

said external paths arranged before said switching device. 



14. A method according to claim 12, further comprising: 

coupling out said switching-internal monitoring signals at a second line interface 
located between said switching device and one of said external paths of said 
communication line, said one of said external paths being arranged after said 
switching device in a direction of said switching-internal monitoring signals' 
flow. 

15. A method according to claim 14, further comprising the step of: 
stopping a time interval measurement upon absence of all signals at the end of the 
said at least one monitoring path, said time interval measurement being utilized 
for a determination of fees, said fees being dependent on a connection duration. 

16. A method according to claim 14, wherein said feeding step is 
performed upon no communication signal arriving at the beginning of the at least 
one monitoring path during a predetermined time span. 

17. A method according to claim 16, further comprising the step of: 
repeating said feeding step upon no communication signal arriving at the 
beginning of the at least one monitoring path during a predetermined time span. 

18. A method according to claim 12, further comprising the step of: 
operating said at least one monitoring path on each of switching-internal 

connection segments of communication connections that transmit signal, said 
each of switching-internal connection segments interfacing via a line link with 
external connection segments at one of a beginning and an end of said each of 
switching-internal connection segments. 
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19. A method according to claim 12, wherein said at least one monitoring 
path is at least part of a signalized communication connection and a signalized 
permanent communication connection. 



20. A switching device for switching communication connections of a 
5 communication system comprising: 

a feed-in unit in order to feed monitoring signals in to a communication 
system given an absence of communication signals via an active communication 
connection, said feed-in unit being arranged on a switching-internal monitoring 
path of a common communication connection, said switching-internal monitoring 
1 0 path one of extending up to boundaries of said switching device and being 

connected with external connections via partial paths of said switching device, 
a coupling-out unit in order to couple out monitoring signals form said 
active communication connection, said coupling-out unit also to trigger an error 
message given an absence of all signals, said coupling-out unit being arranged on 
1 5 said switching-internal monitoring path of said common communication 
connection, 

said switching-internal monitoring path being one of extending up to boundaries 
of said switching device and being connected with external connections via partial 
paths of said switching device, 
2 0 said feed-in unit being located at a beginning of said switching-internal 
monitoring path, 

said coupling out unit being located at an end of said switching-internal 
monitoring path, 

said coupling-out unit being fashioned so as to recognize and to couple out 
2 5 monitoring signals fed in by said feed-in unit. 
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21 . A switching device according to claim 20, wherein said feed-in unit is 
arranged at a first line interface at which a first external connection segment is 
connected to a following switching-internal monitoring path in a direction of 
signal flow. 

5 22. A switching device according to claim 20, wherein said coupling-out 

unit is arranged at a second line interface at which a second external connection 
segment is connected to a following switching-internal monitoring path in a 
direction of signal flow. 

10 IN THE ABSTRACT 

Change "Abstract" to —Abstract of the Disclosure—; 
delete "Error determination in a communication system"; 
in line 4, delete "The invention relates to" and replace "a" with — A--; 
in line 5, delete "whereby, given an" and insert —wherein-; 
15 in line 6, after "signals" insert —at the end of a monitoring path— and 

delete "at least"; 

delete line 7, and replace with —monitoring path of the communication 
system. These monitoring signals are coupled out again at the end-; 

delete line 8, and replace with —of the monitoring path. The monitoring 
20 path is located—; 

in line 9, delete "means (1)" and insert —device—; 
inline 10, delete "(7, 8),"; 

in line 11, delete "means (1)", first occurrence, and insert -device— and 
delete "means (1)" and insert -apparatus—; 
2 5 in line 12, delete "(7, 8) at whose beginning" and insert —with and delete 

"(2) is"; 
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delete line 13, and replace with —and a coupling-out unit. The feed-in unit 
is located at the beginning of the monitoring path and the coupling unit is 
arranged at the end of the monitoring path. The coupling-out unit—; 

in line 14, delete "(3)"; 
5 delete line 15, and replace with —unit. The invention can further trigger an 

AIS (Alarm-; 

in line 17, delete "means (1)" and insert —device—; and 

and delete the last line, "Figure 1". 

10 REMARKS 

The foregoing amendments to the specification and claims under Article 
41 of the Patent Cooperation Treaty place the application into a form for 
prosecution before the U.S. Patent and Trademark Office under 35 U.S.C. §371. 
Accordingly, entry of these amendments before examination on the merits is 
1 5 hereby requested. 



Respectfully submitted, 

Steven H. Noll (reg. no. 28,982) 
Schiff Hardin & Waite 
2 0 Patent Department 

6600 Sears Tower 
Chicago, Illinois 60606 
Telephone: 312-258-5785 
CUSTOMER NO. 26574 
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IN THE UNITED STATES ELECTED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

" REQUEST FOR APPROVAL OF DRAWING CHANGES " 

5 APPLICANT: Horst SANDER et al. 

SERIAL NO.: EXAMINER: 

FILING DATE: ART UNIT: 

INTERNATIONAL APPLICATION NO.: PCT/DE99/02390 

INTERNATIONAL FILING DATE: 2 August 1999 

1 0 INVENTION: ERROR DETECTION IN A COMMUNICATION 

DEVICE 

Hon. Assistant Commissioner for Patents 
BoxPCT 
Washington D.C. 2023 1 

15 SIR: 

Applicants herewith request approval of the drawing changes in Figure 1, 
as shown on the drawing copy marked in red attached hereto. 
Respectfully submitted, 

2 0 Steven H. Noll (reg. no. 28,982) 

Schiff Hardin & Waite 

Patent Department 

6600 Sears Tower 

Chicago, Illinois 60606 
25 Telephone: 312-258-5790 
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Specification 

Error determination in a communication system 

The invention relates to a method for determining [or: detecting] errors of a communication 
system, in particular an ATM (Asynchronous Transfer Mode) communication system, 
whereby, given an absence of communication signals, monitoring signals are fed in at the 
beginning of at least one monitoring path of a communication connection and at the end of 
the monitoring path these monitoring signals are coupled out again. In addition, the 
invention relates to a switching means for switching communication connections of a 
communication system, in particular of an ATM communication system, having a feed-in 
unit in order, given the absence of communication signals via an active communication 
connection, to feed the monitoring signals into the communication connection, and having a 
coupling-out unit in order to couple monitoring signals out from an active communication 
connection and to trigger [or: initiate, release] an error message given an absence of all 
signals. 

From the recommendation of the International Telecommunication Union, 
Telecommunication Standardization Sector: "Integrated Services Digital Network (ISDN), 
Maintenance Principles," B-ISDN Operation and Maintenance Principles and Functions 1-610 
(1 1/95) - referred to in the following as ITU-T Recommendation 1.610 - an ATM 
communication system is known in which the communication signals are transmitted in what 
are known as cells. The ATM cells comprise a cell head that contains items of information 
on the basis of which switching means at network nodes of the ATM communication system 
recognize on which of a plurality of transmission paths beginning at the network node the 
respective cell is to be sent. In the ATM communication system, what are known as physical 
layers and what are known as virtual or, respectively, ATM layers are defined. In the 
physical layers, ATM cells are transmitted along physical transmission paths with 
unambiguous cell-independent beginning and end points. The virtual layers respectively 
comprise the physical layers and, in addition, further elements of the ATM communication 
system. Within the virtual layers, virtual communication connections are defined, whereby 
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the ATM cells transmitted via a virtual communication connection are switched at least once 
at a switching means to the correct transmission path on the basis of their cell head 
information. 

From the ITU-T Recommendation 1.610, it is known to monitor permanent virtual 
5 connections, which are subject to particularly high demands from the operators with regard to 
their reliability, as follows: the operator defines, along the permanent virtual connection, a 
beginning point and an end point of a monitoring path. At the beginning point, which for 
example is located at the output interface of a switching means and at the beginning of a 
j «j physical transmission path, monitoring signals, in the form of what are known as CC cells 
I Qj (Continuity Check Cells), are fed into the permanent virtual connection if no ATM cell has 
'{[ J arrived at the beginning point for the period of one second. If in addition no ATM cells 
j 3 arrive at the beginning point of the monitoring path, a CC cell is again respectively fed into 
ill the permanent virtual connection at intervals of one second. In this way, a cell stream is 

maintained on the monitoring path even if no ATM cells arrive at the beginning point of the 
IS! monitoring path. Given an absence of all cells at the end point of the monitoring path, the 
i|| presence of an error in the permanent virtual connection can consequently be inferred. If 

such an error is determined, an AIS signal (Alarm Indication Signal) is fed into the permanent 
virtual connection forwards in the direction of signal flow. In addition, the operator is 
informed of the presence of the error by an alarm message. Such alarm messages are in 
20 particular used in the calculation of fees that are dependent on connection duration, in order 
to determine later, in a subsequent processing, the times at which a permanent virtual 
connection was not available. 

Besides permanent virtual connections, signalized virtual connections, which are set up in 
25 response to the request of a user of the communication system, are also known in ATM 
communication systems. Again at the request of the user or of another participant in the 
connection, the signalized connection is interrupted, for example by hanging up a telephone 
handset. In the ITU-T Recommendation L610, no corresponding monitoring method, as for a 
permanent virtual connection, is proposed. On one hand, significantly lower demands with 
30 respect to reliability are placed on signalized virtual connections, and on the other hand the 



outlay for the setting up of monitoring paths at the respective beginning of a signalized 
virtual connection is relatively high, and often does not stand in a proportionate relation to the 
duration of the connection or, respectively, to the expense for the creation of a new 
connection between the same subscribers, should such a signalized connection be interrupted. 
Should a monitoring such as that specified above for permanent virtual connections 
nonetheless be desired for a signalized connection, the subscriber or the operator of the 
communication system would either have to wait and see which physical transmission paths 
were selected by the communication system during the setup of the virtual connection, or the 
subscriber or the operator would have to limit the selection possibilities of the 
communication system, which can lead to ineffective management in the switching of 
connections. 

It is known to provide, in an ATM communication system, switching means that switch 
communication connections or, respectively, that set chains of physical transmission paths for 
the respective communication connections. In particular, switching means are known that 
comprise a central switching computer that respectively controls a multiplicity of peripheral 
assemblies. However, switching means are also known in which the control function is taken 
over by the peripheral assemblies themselves or by a computer external to the switching. 

For example, switching-external physical transmission paths are connected with an interface 
in an interface assembly LIC (Line Interface Card). The LIC forwards incoming ATM cells, 
via a first multiplexer assembly AMX (ATM Multiplexing Unit), a coupling field assembly 
ASN (ATM Switching Network), and a second multiplexer assembly AMX, to an output-side 
interface at an output-side second interface assembly LIC. In the operation of these 
peripheral assemblies, hardware errors and software errors may occur that lead to the collapse 
of a virtual communication connection. In general, the Bellcore Specification GR-1248- 
Core Issue 2, ch. 6.1.2. (September 1995 edition) requires that, given an interruption of a 
virtual connection, within 500 milliseconds after the interruption has been determined an 
error signal must be fed into the virtual connection. As error signals, the already-cited AIS 
(Alarm Indication Signal) in the forward direction of the virtual connection, and the RDI 
(Remote Defect Indication) in the backward direction of the virtual connection, are known. 
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Given a failure of one or more peripheral assemblies of a switching means with a central 
control computer of the type described above, it is known that the presence of the error is first 
signaled to the associated central control computer. The control computer thereupon 
determines which virtual connection or connections are affected, and informs the associated 
affected interface assemblies LIC. In response to the message from the control computer, the 
5 LICs feed the required signals AIS and RDI into the virtual connection. According to this 

method, the requirement stated above - of the feeding of the error signal or signals within 500 
milliseconds after determination of the error - cannot be met. 

j 3| The object of the present invention is to indicate a method of the type named above that 
l£| makes it possible, in well-directed fashion, to determine errors in a switching means of the 
j* I communication system and to feed an error signal into a communication connection in the 
Q shortest possible time after determination of the error, A further object of the invention is to 
if! indicate a switching means for switching communication connections of a communication 
!U system of the type named above that allows the rapid error determination and feeding of the 
lSI error signal 

The objects are achieved by a method having the features of claim 1 or, respectively, by a 
switching means having the features of claim 9. Developments are the subject matter of the 
respective dependent claims. 

20 

With respect to the method, in the switching means of the communication system at least one 
monitoring path is set up, at the beginning of which, given the absence of communication 
signals, monitoring signals are fed in and are coupled out again at the end of the monitoring 
path. A monitoring path is understood to be a physical or virtual transmission path for the 

25 transmission of communication signals. The monitoring path can thereby be a part of one or 
more communication connections. These communication connections may be not only 
permanent virtual connections, but also signalized subscriber connections, system-internal 
connections for the transmission of organizational information, and/or signalized permanent 
virtual connections (SPVC), which the operator or user of the communication system sets up 

30 in a particularly simple fashion, and which are handled by the communication system, at least 



in part, in the same way as are signalized connections. The monitoring path is not dependent 
on the type of communication connections that are connected or can be connected thereto. 
Rather, it is also possible - for example, in order to check the switching means for proper 
functioning - to operate the monitoring path without connected communication connections, 
or only given non-activated communication connections, so that in any case no 
communication signals arrive at the beginning of the monitoring path. Thus, at least one 
monitoring signal is fed in via the monitoring path. If the monitoring signal arrives at the end 
of the monitoring path, at least the capacity of the monitoring path to transmit signals is 
confirmed. 

Communication signals are understood to be any signals that can arrive at the beginning of 
the monitoring path. For example, these can be user signals transmitted by users of the 
communication system via a communication connection, or organizational information 
transmitted between mutually remote components of the communication system. A 
switching-internal monitoring path, or, respectively, a monitoring path located inside a 
switching means of the communication system, is understood to be a monitoring path that can 
extend up to the boundaries [or: borders, limits] of the switching means, or that is connected 
with interfaces to external transmission paths only via other partial paths of the switching 
means. 

By means of the inventive monitoring method, errors of any type and having any cause can 
be determined that lead to an absence of all signals at the end of the monitoring path. The 
absence of all signals is understood as the arrival of no signal in its expected form at the end 
of the monitoring path. This includes the case in which, for example, only garbled signals 
arrive, or signals whose type and format can no longer be recognized, for example, ATM 
cells having a damaged cell head. Another example is provided by hardware errors that lead 
to an interruption of the monitoring path. 

As a reaction to the determination of a switching-internal error, for example an error 
diagnosis is made and, after locating a hardware error, a redundant unit is placed into 
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operation in place of the faulty unit. This takes place for example within a few milliseconds. 
The cause of a connection failure may also be a software error. 

The inventive monitoring method can also be executed simultaneously with the method 
known from ITU-T Recommendation 1.610. For example, in a known manner a first 
monitoring path is set up on a permanent virtual connection, said path having its beginning at 
a first switching means of the communication system and ending at a second switching means 
remote from the first switching means. In addition, in the example a second inventive 
monitoring path is set up inside the first switching means. Signals of the permanent virtual 
connection, among others, can also be transmitted via the inventive monitoring path. The 
inventive monitoring path thereby forms a partial segment of the previously known 
monitoring path. If no communication signal arrives at the beginning of the previously 
known monitoring path via the permanent virtual connection, monitoring signals are 
transmitted via the previously known monitoring path. These monitoring signals also run 
through the inventive monitoring path, among others, so that communication signals are 
transmitted via this path. Only given a failure or clearing down of the permanent virtual 
communication connection, or after a deactivation of the previously known monitoring path, 
can it occur that no communication signal is transmitted via the inventive monitoring path. 
In this case, at least one monitoring signal is fed in at the beginning of the inventive 
monitoring path. 

In contrast to the prior art specified in ITU-T Recommendation 1.610, it is in particular 
possible by monitoring the monitoring path to monitor not only one single permanent virtual 
connection, but rather to monitor - at least along the monitoring segment - all 
communication connections using the monitoring path. The setting up of the monitoring path 
as an active monitoring path for all communication connections running via it preferably 
takes place automatically, in particular in the setup of the individual communication 
connections. 

In a development, for each active communication connection that runs via the monitoring 
path, given the absence of all signals of the respective communication connection a 
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connection-specific monitoring signal is fed in at the beginning of the monitoring path. 
Connection-specific errors on the monitoring path can thereby be recognized, which for 
example do not affect the other communication connections, so that only the one 
communication connection has failed. Hardware errors and/or software errors may be 
involved here. 

5 

Given a presence of at least one bidirectional communication connection connected to the 
inventive monitoring path, a monitoring is preferably carried out, likewise in an inventive 
manner, in the opposite direction, that is, between the end point of the monitoring path and 

: ~f the beginning point of the monitoring path. 

ll 

'Q In a preferred construction of the inventive method, the switching-internal monitoring signals 
;;f are fed in at a first line interface, between an external path of a communication line - which 
ill path is arranged, or can be arranged, before the switching means in the direction in which the 
signal runs - and the switching means. Alternatively, or in addition, the switching-internal 

15 1 monitoring signals are coupled out at a second line interface, between the switching means 
i J! and an external path of a communication line - which path is arranged, or can be arranged, 
behind [or: after] the switching means in the direction in which the signal runs. In this way, 
the switching means can be monitored up to its outer boundary or boundaries. In a variant, 
the monitoring signals are fed in and/or coupled out at a different peripheral assembly, for 

20 example a coupling field assembly. A particularly preferred construction is one in which at 
least one connection-internal monitoring path is respectively operated on all switching- 
internal connection segments of communication connections that end and/or begin at line 
interfaces to external connection segments and that transmit signals. In this way, switching- 
internal partial paths can be monitored by all active communication connections [or: 

25 switching-internal partial paths of all active communication connections can be 

monitored]. It is thus also not necessary for the operator or a user of the communication 
system expressly to request or, respectively, set up the monitoring paths in a connection 
setup. The setting up of the respective monitoring path preferably takes place automatically 
by means of the communication system. 

30 
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It is known to carry out time interval measurements in order to determine fees that are 
dependent on the duration of a connection. In a development of the inventive method, given 
the absence of all signals at the end of the switching-internal monitoring path, such a time 
interval measurement is stopped. An associated counter is preferably provided immediately 
at, or, respectively, on, a peripheral assembly of the switching means that is arranged at the 
5 end of the monitoring path [translator's note: the German is grammatically unclear as to 
whether the switching means or the peripheral assembly is located at the end of the 
path]. A subsequent processing in the calculation of fees in order to determine failure times 
afterwards can thus be omitted. 



I pi In a preferred development, a monitoring signal is fed in if no communication signal arrives 
; J : at the beginning of the monitoring path during a time interval of predetermined length. In 
o particular, the feeding in of a monitoring signal is respectively repeated if in another time 
m span of the predetermined length no communication signal has arrived. It is thereby ensured 
that a communication signal or, respectively, monitoring signal is respectively given onto the 
monitoring path upon expiration of a time period of the predetermined length at the latest. 
Correspondingly, the presence of an error inside the switching means is inferred if, in a time 
1 J period of predetermined length, no communication signal or, respectively, monitoring signal 
has arrived at the end of the monitoring path. The predetermined length in the error 
determination is either set to a value significantly greater than the predetermined length for 
20 the feeding in of monitoring signals at the beginning of the monitoring path, or it is set to 

approximately the same value, whereby however a small reaction and execution time, which 
is mainly negligible, for the feeding in of monitoring signals at the beginning of the 
monitoring path must be taken into account. 

25 As for the apparatus, a switching means of a communication system, in particular of an ATM 
communication system, is proposed that is characterized in that the feeding-in unit and the 
coupling-out unit are arranged on a switching-internal monitoring path of a common 
communication connection, whereby the feeding-in unit is located at the beginning of the 
monitoring path and the coupling-out unit is located at the end of the monitoring path. The 

30 coupling-out unit is thereby fashioned in such a way that it recognizes and couples out 



monitoring signals fed in by the feeding-in unit. Apparatus features that can be learned from 
the above specification of the inventive method and its developments are inventively essential 
for the inventive switching means or, respectively, its developments. 

In particular, in a development of the switching means the feeding-in unit is arranged at a first 
line interface, at which a first external connection segment of a communication connection 
can be connected to the switching-internal monitoring path that follows [or: is subsequent] 
in the direction of signal flow, and/or the coupling-out unit is arranged at a second line 
interface at which the switching-internal monitoring path can be connected to a second 
external connection segment, which follows in the direction of signal flow, of a 
communication connection. 

The invention is now specified in more detail on the basis of exemplary embodiments. 
However, it is not limited to these exemplary embodiments. In the specification of the 
exemplary embodiments, reference is made to the attached drawing. The single figure of the 
drawing, designated Figure 1, shows: 

a monitoring path inside a switching means that is connected to external partial paths of a 
signalized subscriber connection [note: the German is grammatically unclear as to 
whether the path or the means is so connected]. 

Figure 1 schematically shows peripheral assemblies of a switching means 1 at a network node 
of an ATM (Asynchronous Transfer Mode) communication system. At the switching means 
1, at the input side and at the output side a multiplicity of transmission paths can respectively 
be connected for the transmission of communication signals to or, respectively, from the 
switching means 1. For the sake of clarity, only the external transmission path 9 at the input 
side and the external transmission path 10 at the output side are shown, which are 
respectively partial paths of an active signalized subscriber connection. The external 
transmission path 9 at the input side ends at an interface assembly LIC (Line Interface Card) 
2 in the switching means 1. From there, the active signalized subscriber connection is 
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continued, via two redundant switching-internal transmission planes 7, 8, up to a second 
interface assembly LIC, at which the output-side external transmission path 10 begins. 

Apart from their beginning and end points at the first LIC 2 or, respectively, at the second 
LIC 3, the first transmission plane 7 and the second transmission plane 8 have no common 
5 connection via which communication signals of the signalized subscriber connection could be 
transmitted between them. The first transmission plane 7 and the second transmission plane 
8 each comprise peripheral assemblies of the switching means 1 that are respectively located 
one after the other in the direction of signal flow and are connected with one another. Seen 
; :f from the first LIC 2, the redundant copy, supplied to the first transmission plane 7 or, 
1<1 respectively, to the second transmission plane 8, of a communication signal to be transmitted 
first arrives at the first multiplexer assembly AMX (ATM Multiplexing Unit) 4. From there, 
the communication signals are forwarded to a coupling field assembly ASN (ATM Switching 
ill Network) 6, and, at an output-side connection of the ASN 6, are coupled to a second 
ri multiplexer assembly AMX 5. From the second AMX 5, the redundant copies of the 
I[y communication signal are again combined in that they are given to the common second LIC 

in 3. 



The above specification holds for the error-free or, respectively, undisturbed operating state 
of the monitoring path between the first LIC 2 and the second LIC 3. During operation, 

20 however, it may happen that one or both transmission planes 7, 8 fail. If only one of the 

transmission planes 7, 8 fails, the transmission path between the first LIC 2 and the second 
LIC 3 is nonetheless fully capable of functioning, because it is sufficient if one copy of the 
two redundant communication signals arrives at the second LIC 3. In addition, the first LIC 2 
and the second LIC 3 may themselves be disturbed. Under some circumstances, this has the 

25 result that only one copy, or no copy, of a communication signal to be transmitted is given to 
the transmission planes 7, 8. Moreover, it is possible that another component of the 
switching means 1, for example a central switching computer (not shown), is faulty, so that 
the transmission of communication signals via a communication path between the first LIC 2 
and the second LIC 3 is disturbed. In particular, the communication of connection data from 
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the central switching computer to one of the LIC 2, 3 can be disturbed. In general, software 
errors and hardware errors are responsible for the disturbance of the transmission paths. 



For the monitoring of the transmission path between the first LIC 2 and the second LIC 3, the 
first LIC 2 has a feed-in unit in order to send monitoring signals to the second LIC 3 given an 

5 absence of communication signals that could arrive at the first LIC 2 via the output-side 
external transmission path 9. If, in a time span of preferably 500 milliseconds length, 
communication signals are absent from the output-side external transmission path 9 [or: 
communication signals from the output-side external transmission path 9 are absent], 

□ the first LIC 2 feeds an ATM cell into the communication connection that belongs to the 
if! ATM cell type OAM (Operation, Administration, Maintenance). Specifically, this is an iCC 

J cell (internal Continuity Check Cell), whose cell head is provided with a specific identifier. 

Q If communication signals or, respectively, ATM cells are respectively absent for an additional 

; fi 500 milliseconds from the output-side external transmission path 9, the first LIC 2 

;L. respectively repeats the sending of an iCC cell. As is also the case for other communication 
1151 cells that arrive from the output-side external transmission path 9, two copies of the iCC cell 

j n are produced, of which one is given to the transmission plane 7 and one is given to the 

^ transmission plane 8 . 

The second LIC 3 comprises a coupling unit that recognizes the iCC cells on the basis of the 
20 specific identifier in the cell head and couples them out from the communication connection 
or, respectively, from the monitoring path between the first LIC 2 and the second LIC 3. In a 
variant of the exemplary embodiment, the second LIC 3 comprises either two coupling-out 
units, of which one is allocated to the first transmission plane 7 and one is allocated to the 
second transmission plane 8, or it comprises a coupling-out unit that recognizes via which of 
25 the transmission planes 7, 8 an incoming communication cell arrives at the second LIC 3. In 
particular, the latter can be enabled in that the redundant copies of communication cells sent 
by the LIC 2 are provided with different identifiers in the cell head. Preferably, however, the 
single coupling-out unit - or, respectively, the two coupling-out units - of the second LIC 3 
recognizes the transmission plane 7, 8 on the basis of the path via which the respective ATM 
30 cell arrives at the second LIC 2. Different cell head identifiers are then superfluous. In the 
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variants of the exemplary embodiments, it is possible to determine only one of the two 
redundant transmission planes 7, 8, and for example to initiate an error correction if the 
transmission of communication signals of the signalized subscriber connection through the 
other transmission plane 7, 8 functions without error. 

5 In an operational variant of the switching means 1 shown in Figure 1, one of the transmission 
planes 7, 8 is used as a redundant reserve transmission plane for the case of a disturbance in 
operation. If, for example, the transmission plane 7 is active, signals are transmitted via this 
transmission plane. The transmission plane 7 is analogous to the above specification part of 

□ the monitoring path [sic]. If, due to a failure, or, respectively, error, in the transmission plane 
I$| 7 there is an absence of all signals at the end of the monitoring path, a changeover to the 

; J ! redundant transmission plane 8 takes place and operation can be continued, usually without a 

il l noticeable interruption. The transmission plane 8 becomes a part of the monitoring path, so 

?! that the monitoring function is also maintained. 

IS J In the first specified exemplary embodiment, the two copies of a communication signal that 
■ n are transmitted via the various transmission planes 7, 8 are not distinguished. With this 
p realization, for example the following errors can be determined: 

- hardware errors in the first LIC 2 and/or the second LIC 3, whereby for example the entire 
LIC 2, 3 has failed, or only the interfaces belonging to the monitored communication 

20 connection or connections have failed; 

- software errors of one of the LIC 2, 3, or of both LIC 2, 3, resulting in an interruption of the 
communication connections that use the monitoring path as a partial path for the transmission 
of their communication signals; 

- hardware double errors of redundant peripheral assemblies, whereby both assemblies 4, 5, 6 
25 - corresponding respectively to one another with regard to their wiring and function - of the 

transmission planes 7, 8 are faulty or, respectively, disturbed; 

- hardware cross-failures of a respective peripheral assembly of the first transmission plane 7 
and of the second transmission plane 8, whereby the two faulty assemblies 4, 5, 6 are not the 
assemblies 4, 5, 6 that are redundant to one another. For example, a cross-failure of the first 

30 AMX 4 of the first transmission plane 7 and of the second AMX of the second transmission 
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plane 8, or a cross-failure of the ASM of the first transmission plane 7 and of the second 
AMX 5 of the second transmission plane 8, can be determined. 

In general, with this construction all errors can be determined that result in an interruption or, 
respectively, a failure of the signal transmission via both redundant transmission planes 7, 8. 

Preferably, the second LIC 3 comprises a TM unit (Traffic Measurement Unit) that is used 
for the measurement of the connection duration of one or more communication connections 
routed via the second LIC 3. Upon connection setup, the TM unit receives a start impulse, so 
that a corresponding connection duration measurement begins or, respectively, a 
corresponding connection beginning time is retained. If there is an absence of all 
communication signals of the communication connection, or, respectively, if no ATM cells 
allocated to the communication connection arrive at the LIC 3 for more than 500 
milliseconds, the TM unit receives a stop impulse from the coupling-out unit or from an 
additional intermediately connected unit of the second LIC 3, so that the time measurement is 
terminated or the current time is recorded as the connection end time. Both ways of 
measuring the connection duration are referred to as time interval measurement. 

If, after a failure of the transmission path between the first LIC 2 and the second LIC 3, the 
second LIC 3 again receives an ATM cell that is allocated to the signalized subscriber 
connection to be monitored, for example the transmission of AIS (Alarm Indication Signal) 
cells in the forward direction of the subscriber connection, said transmission having begun 
after the determination of the error, is stopped, and in the case of connection duration 
measurement an impulse is given for the resumption of the time interval measurement. 

In particular given peripheral assemblies that are able autonomously to maintain a 
communication connection, the inventive switching-internal monitoring is preferably used 
exclusively to determine errors of the peripheral assemblies along the monitoring path and 
their connection among one another. Given the localization of errors, this offers advantages 
with regard to a rapid determination and removal of errors. 
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For bidirectional connections, in the switching means 1 shown in Figure 1 a respective 
monitoring path is preferably set up and operated both from the LIC 2 to the LIC 3 and also 
in the reverse direction, from the LIC 3 to the LIC 2. Both LIC 2, 3 are thus both feed-in and 
also coupling-out units for monitoring signals. 

As already mentioned, the invention is not limited to the previously specified exemplary 
embodiments. Thus, it may also be the case that no redundant assemblies are present in the 
switching means. For example, given an absence of all signals at the end of the monitoring 
path, AIS cells are then immediately fed in. A further hardware configuration has a bus 
structure to which the individual peripheral assemblies of the switching means are connected. 
In this case, upon the arrival of a signal the respective assembly checks whether the signal, in 
particular the ATM cell, is intended for it. Here as well, at least one monitoring path is set up 
and operated between two assemblies inside the switching means, in order to monitor at least 
one communication connection. 

By means of the monitoring of a connection-internal monitoring path, failures or, 
respectively, errors in the switching means can be determined reliably and rapidly, and an 
error signal, for example an AIS cell, can be sent practically without time delay. In addition, 
it is possible to determine the connection duration precisely without a subsequent processing, 
which is otherwise standard. 
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New patent claims 

1 . Method for determining errors of a communication system, in particular of an ATM 
(Asynchronous Transfer Mode) communication system, whereby monitoring signals are fed in 
at the beginning of at least one monitoring path (7, 8) of the communication system, and are 
5 coupled out again at the end of the monitoring path (7, 8), 
characterized in that 

the monitoring path (7, 8) is located inside a switching means (1) of the communication 
system, and extends up to its boundaries or is connected with external paths (9, 10) via partial 
paths of the switching means (1), and by which means, given an absence of all signals at the 
Id end of the monitoring path (7, 8), the presence of an error inside the switching means (1) is 
inferred. 



m 2. Method according to claim 1, 
characterized in that 

l;5f the switching-internal monitoring signals are fed in at a first line interface (2), between the 
!|| external path (9) of a communication line, which path is arranged or can be arranged before 
IT the switching means (1) in the direction of signal flow, and the switching means (1). 

3. Method according to claim 1 or 2, 
20 characterized in that 

the switching-internal monitoring signals are coupled out at a second line interface (3), 
between the switching means (1) and the external path (10) of a communication line, which 
path is arranged or can be arranged after the switching means (1) in the direction of signal 
flow. 

25 

4. Method according to claim 3, 
characterized in that 

given the absence of all signals at the end of the switching-internal monitoring path (7, 8), a 
time interval measurement for the determination of fees dependent on connection duration is 
30 stopped. 
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5 Method according to one of claims 1 to 4, 
characterized in that 

a monitoring signal is fed in if no communication signal has arrived at the beginning of the 
monitoring path (7, 8) in a time span of predetermined length. 

6. Method according to claim 5, 
characterized in that 

the feeding in of another monitoring signal is respectively repeated if no communication 
signal has arrived in another time span having the predetermined length. 

7. Method according to one of claims 1 to 6, 
characterized in that 

at least one switching-internal monitoring path (7, 8) is respectively operated on all switching- 
internal connection segments of communication connections that begin and/or end at line 
interfaces to external connection segments (9, 10) and that transmit signals. 

8. Method according to one of claims 1 to 7, 
characterized in that 

the monitoring path is a part of a signalized communication connection and/or is a part of a 
signalized permanent communication connection. 

9. Switching means (1) for switching communication connections of a communication 
system, in particular of an ATM communication system, having 

- a feed-in unit (2) in order, given an absence of communication signals via an active 
communication connection, to feed monitoring signals into the communication connection, 
and 

- a coupling-out unit (3) in order to couple out monitoring signals from an active 
communication connection and to trigger an error message given an absence of all signals, 
characterized in that 

the feed-in unit (2) and the coupling-out unit (3) are arranged on a switching-internal 

monitoring path (7, 8) of a common communication connection, said path extending up to the 

boundaries of the switching means or being connected with external connection segments (9, 

AMENDED PAGE 
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10) via partial paths of the switching means (1), whereby the feed-in unit (2) is located at the 
beginning of the monitoring path (7, 8) and the coupling-out unit (3) is located at the end of 
the monitoring path (7, 8), and in that the coupling-out unit (3) is fashioned so as to recognize 
and to couple out monitoring signals fed in by the feed-in unit (2). 

10. Switching means according to claim 9, 
characterized in that 

the feed-in unit (2) is arranged at a first line interface at which the first external connection 
segment (9) can be connected to the following switching-internal monitoring path (7, 8) in the 
direction of signal flow. 

1 1 . Switching means according to claim 9 or 10, 
characterized in that 

the coupling-out unit (3) is arranged at a second line interface at which the switching-internal 
monitoring path (7, 8) can be connected to the second external connection segment (10) 
following in the direction of signal flow. 
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Abstract 

Error determination in a communication system 

The invention relates to a method for determining errors in a communication system, in 
5 particular an ATM (Asynchronous Transfer Mode) communication system, whereby, given an 
absence of communication signals, monitoring signals are fed in at the beginning of at least 
one monitoring path (7, 8) of the communication system, and are coupled out again at the end 
of the monitoring path (7, 8). According to the invention, the monitoring path (7, 8) is located 
^ inside a switching means (1) of the communication system, and, given an absence of all 
1& signals at the end of the monitoring path (7, 8), the presence of an error inside the switching 
U] means (1) is inferred. In addition, according to the invention a switching means (1) is 
! S proposed that comprises a monitoring path (7, 8) at whose beginning a feed-in unit (2) is 
^ arranged and at whose end a coupling-out unit (3) is arranged, whereby the coupling-out unit 
q (3) is fashioned such that it recognizes and couples out monitoring signals fed in by the feed-in 
1{J J unit (2). By means of the invention it is in particular possible to trigger an AIS (Alarm 
ill Indication Signal) within the shortest time after the determination of an error in the switching 
{1 means (1). 
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(5® Title: ERROR DETECTION IN A COMMUNICATION DEVICE 



(54) Bezeichnung: FEHLERFESTSTELLUNG IN EiNEM KOMMUNIKATIONSSYSTEM 

(Sl| Abstract 

The invention relates to a method for detect- 
ing errors in a communication system, especially an 
ATM communication system (Asynchronous Trans- 
fer Mode). In the absence of communication signals, 
monitoring signals are applied at the beginning of at 
least one monitoring line (7, 8) of said communi- 
cation system and then extracted at the end of said 
monitoring line (7, 8). According to said invention, 
the monitoring line (7, 8) is located within a com- 
munication device (1) of said communication system. 
The absence of signals at the end of the monitoring 
line (7, 8) corresponds to the presence of an error in 
the communication device (1). In addition, a com- 
munication device (1) has a monitoring line (7, 8) at 
the beginning of which a power supply (2) is pro- 
vided and at the end of which an extraction unit (3) 
is provided. Said extraction unit is designed for de- 
tecting and extracting monitoring signals applied by 

the power supply (2). The invention makes it possible to trigger an alarm-indicating signal (AIS) very quickly after detection of an error 
in the communication device (1). 
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de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 


I hereby claim foreign priority benefits under Title 35 t 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and 
have also identified below any foreign application for 
patent or inventor's certificate having a filing date 
before that of the application on which priority is 
claimed; 
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German Language Declaration 



Prior foreign appplications 
Prioritat beansprucht 



1 98 37 245.0 Germany 



Priority Claimed 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Number) 
(Nummer) 



(Country) 
(Land) 



17. August 1998 

(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



Yes 
Ja 



□ 

Yes 
Ja 



□ 

Yes 
Ja 



□ 

No 
Nein 



□ 

No 
Nein 



□ 

No 
Nein 



Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug alter unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem 
Anspruch dieser Anmeidung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilprozeflordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeidung und dem nationalen oder 
PCT internationalen Anmeldedatum dieser Anmei- 
dung bekannt geworden sind. 



i hereby claim the benefit under Title 35. United 
States Code. §120 of any United States application(s) 
listed below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in the 
prior United States application in the manner provided 
by the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the 
filing date of the prior application and the national or 
PCT international filing date of this application. 



(Application Serial No.) 
(An m e I d eserien n urn mer) 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



(Status) 

(patentiert, anhangig, 
aufgeben) 



(Status) 

(patented, pending, 
abandoned) 



ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatziich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis best raft wer den koennen, und dass derartig 
wissentlich und vorsatziich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of 
my own knowledge are true and that all statements 
made on information and belief are believed to be 
true, and further that these statements were made 
with the knowledge that willful false statements and 
the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false 
statements may jeopardize the validity of the 
application or any patent issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der voriiegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



And I hereby appoint 

Messrs. John D. Simpson (Registration No . 19,842) Lewis T . Steadman (17,074), W illiam C. Stueb er (16.453V P. Phillips Connor (19,259), Dennis A. Gross 
(24 A10\ Man /in Moody ( 16,549), SJg ven H. TSTolf (28,982J7Br ett A, Valiquet (27, 841), T homas I. Ross (29,275), Ke vin W. Guynn h dward A. Lehmann 

(22 ,312)^ James D. Hoba rt_<24,1 49) L Robert M.^Barreti jffi 142) J ames Van Santen ^ 16,584), J . Arthur Gros s (13,61 5), R iS nard J. S chwarz {^^gl^and 
Melvin A Robinson (31,87D>, u avid~R. Metzger (32,919), John R". Garrett (27,888) alTmemDers of the firm ofVmi, Steadman & Simpson, A Professional 
Corporation. , 



Telefongesprache bitte richten an: 
(Name und Te(efonnummer) 



Direct Telephone Calls 
number) 



to: (name and telephone 

312/876-0200 

Ext. 



Postanschrift: Send Correspondence to: 

HILL, STEADMAN & SIMPSON 
A Professional Corporation 
85 th Floor Sears Tower, Chicago, Illinois 60606 



Votler Name des einzigen oder ursprunglichen Erfinders: 

sSANDER, Horst 


Full name of sole or first inventor: 


Unterschrift dea Erfinders * Datum 

/Ltf (sUy 22.4.33 


Inventor's signature Date 


Wohnsitz ^ 

D-8 1 547 Munchen,. Germany X)£X 


Residence 


Staatsangehorigkeit 

Bundesrepublik Deutschland 


Citizenship 


Postanschrift 

PeiSenbergstr. 19 


Post Office Addess 


D-81547 Munchen 
Bundesrepublik Deutschland 




Voller Name des zweiten Miterfinders (falls zutreffend): 

STFI 7\ , Rudolf 


Full name of second joint inventor, if any: 


Unterschrjft des Erfinders Datum 

L^Jf &U 12 A. ^ 


Second Inventor's signature Date 


Wohnsitz 

D-85221 .Dachau. Germany 


Residence 


Staatsangehorigkeit " 1 

Bundesrepublik Deutschland 


Citizenship 


Postanschrift 

Pfarrer Lechner Weg 4 


Post Office Address 


D-85221 Dachau 
Bundesrepublik Deutschland 





(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 



Falle von dritten und weiteren Miterftndern angeben). subsequent joint inventors). 
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WALDHAU3ER. Richard^ " 


Full name of third joint inventor: 


^^^^^^ /i^M^ Jf.KflD 


Inventor's signature 


Date 


Wohnsitz 

D-81249JVIunctien. Germany , \)&K 


Residence 


Staatsangehorigkeit 

Bundesrepublik Deutschland 


Citizenship 


Poslanschrift 

Emmeringer Str. 7 


Post Office Address 


D-81249 Munchen 
Bundesrepublik Deutschland 






Full name of fourth joint inventor, if any: 




Inventor's signature 


Date 


Wohnsitz 


Residence 




Citizenship 




Post Office Address 








Full name of fifth joint inventor, if any: 


Unterschrift des Erfinders Datum 


Inventor's signature 


Date 


Wohnsitz 


Residence 




Citizenship 


Postanschrift 


Post Office Address 






Voller Name des sechsten Miterfinders (falls zutreffend): 


Full name of sixth joint inventor, if any: 




Inventor's signature 


Date 




Residence 




Citizenship 




Post Office Address 







Falfe von dritten und weiteren Miterfmdern angeben). 



subsequent joint inventors). 



land 
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frMD 09/763096 

JC02R ec 'dPCT/PTO J 5 FEB 2001 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
"CHANGE OF ADDRESS OF APPLICANTS' REPRESENTATIVE" 

APPLICANT: Horst SANDER et al. 
SERIAL NO.: EXAMINER: 
FILING DATE: ART UNIT: 

INTERNATIONAL APPLICATION NO.: PCT/DE99/02390 
INTERNATIONAL FILING DATE: 2 August 1999 

INVENTION: ERROR DETECTION IN A COMMUNICATION DEVICE 



Hon. Assistant Commissioner for Patents 
Washington, D.C. 20231 

SIR: 



Members of the firm of Hill & Simpson designated on the original Power of 

Attorney have merged into the firm of Schiff Hardin & Waite. All future correspondence 

for the above-referenced application therefore should be sent to the following address: 

_S^HiF£JdARD4N-^WAIJE_ 
Patent Department 
6600 Sears Tower 
233 South Wanker Drjye 

Chicago, Illinois 60606 



Submitted by, 



Schiff Hardin & Waite 
Patent Department 
6600 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
Telephone: 312-258-5790 
ATTORNEYS FOR APPLICANT 



(Reg. 28.982^ 



CUSTOMER NUMBER 26574 



